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PURPOSE: Provided is a process of preparing a 
Sophorae Flos extract containing a large amount of 
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to 40deg.C and hydrolyzed in 0.1 to 2N acid or base 
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containing genistein or formononetin. The acid is 
hydrochloric acid or sulfuric acid, and the base is 
sodium hydroxide or potassium hydroxide. 

copyright KIPO 2003 



Legal Status 

Date of request for an examination (20001206) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (20030129) 
Patent registration number (1003808650000) 
Date of registration (20030407) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



http://kpa.kipris.or.kr/kpa/kpaJmage/2000A1020000073826/kpa.xml 2006-04-18 



-§-7|)S-tH ^-2002-0044745 



(19) tH^^-^^(KR) 
(12) ^^^(A) 



(51) . Int. CI. 7 
A61K 35/78 



(11) ^ti'ds ^-2002-0044745 
(43) ^7^^ 2002^06^19^ 



(21) 
(22) 



10-2000-0073826 
2000^12-^06^ 



(71) 



(72) t^r 



(74) cflel°l 



#9)*t c& + 1& 

7 J-'eH 1 ^J^-l* 129-11 ^sm^a 6^ 

*1 -§-^- , I A l ^t^t^ l-f-*cflo}s]-:e 24^1023: 
^■^•t^l £*^5= -i-7l-€-Pl-4Sl-S-408J: 
-H-M-fcAHi^HMI 1 -§-922-6 
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£ 1^-8: ^w c v * ^}^.<H1 ji]^- (Sophorae Flos) ^##^1 ** 3-°-3. A i, =?-^ 5.5. ajfl. ^ 

•§"§-°11fe ^lMitflol (genistein)^ 5L tflU (formononetin) -g-^ ^-fr iiES^ (phytoestrogen) 0 ! 

/I] A-| 
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§•7!)^ ^-2002-0044745 

l-cf^f 1 ofl* S> £4t £fe (Sophorae Flos) ^#-§-°fl ^4 $ £-3*1, ^l*} 0.3. ^4 

##<H1^ ;H)Mi*Hl2] (genistein)4 5.S2.ii-il^ (formononetin) -§-2} ^-§- «HiBS^! ( phytoestrogen)^ cf^= 
3E.4sl<H 21-2.2-5.. Wfgofl Sl3_V *]4 ^#-§-8r «4^<f *13.*I| S.^ °114*ll3.4 -fi--8-«>^fl 4-§-li =r Si* 3£4 4 
H4 £4 -§-§-* ^ 214. 



^cf^# (osteoporosis)^- § 3b^S} ^3]7> #isH ^IH^o] %o]x}3_ olS. $1*H #^r4 (UMBHH ^<H*1 
^EflS., ^J^^ofl 44 7> ^=«l)^l7] nfl^-o)] ^-fr *3°fl5i. S^s^l <jjcf. -B-^i^ <g2j= ^4 

Jis&sl £4. S ^4sl 4°1 ^- 7>^1 A°l-t^)| sm <34-§- ^o] o.s.fe- iiJg, -g- 

^ 7^]^, ^<2, 7^ a V # ^ ol , B| ^ , \+i «*| f-o) ^ajaj 014 7flol*>^ 21*14 •3W°]JiL4Tr § 

^§ (bone resorption level)°l #4 #4°l 3 feo.^. cfl7fl #^=* 14~18^°ll 7}^ ^JH i^Ml^r Hd<H| 
4 1%-^ 4^44. S-S] o^o] 3^. o]^-"^ §■ ^-4,71- ^1^^ 4 *8 3 4 ^1 ^ ^Hl »1 eg iS^ £3H 

S}sfl # 44i4 43)44. ^. afl^H o)a^ oUae^^i ^5L7> 4^4^31, °1 nfl IL-7 (interleuk 

in-7H| S^tr 3*1^ B-^Stt 1 - (B-lymphocyte)7 r 4^ >8^S|<H §=r (bone marrowH B *\]2. ^t 1 ^ (pre-B 
cell)7> ^^£]J1 IL-6S1 <&o] ^7}is}a) %Aj.g. ^7>aMe.3. ^ «3M 4:£47fl €4. ' . 



0]$). Qo] §4*^fr ^S.o\] *r°l^ 212-4 t<d^, 3^1^71 o}$-2] a} Aj ofl ?fl 5tl<H^1fe 4* T Sife ^42-3., :41 

^i^-^a^ «y^-7f ii^ fl-^ofl 44 *4** ^ a. aiaaflofl cfl4 ^<>i 3*1- ^7>£]ji 214. ^^l^l^^s. § 

4 1300^ ^-eis) a^o] *$^s\o] ^ <^^^ ^o.^ oj-o.^ c ^ o. s 

y] "fl€-<Hl, ^]^1^<?I 4 <a^- 71^2)- •^I4^14 0 fl^^ S-^S^lS-^l 7fl^oil 4j1 S14. 

%l*fl ^l^^l^ 4-§-S) Jl 31^: i^lS.^ (estrogen), ^H.S.^IH o].^^^ ^Bfl^olH. (androge: 

nic anabolic steroid), ^1^1, 0 J^^, »i ^1^1, ^lHel*^* (Ipriflavone). D 3 ^°1 tt^. 1995 

u)^- o>nl^ti]>ii^i5.vi]olE (aminobisphosphonate)*, 1997^ ^^ A f (Lilly Co.)°fl^1^ 

Ai^^ol ofl^H^ 5:^71 (selective estrogen receptor modulator, SERM)5*1^ ^^-8: iM^l^S 

(raloxifene)* i4??°H cfltr 7fl««r w> Sti4. 

q ^§-21 ^-7] f-<^7> ^^^o]4. nfe|-Ai ^-7) Jf-<^^ nfloflS. -$7)<% ^--S- ^-4-8-°l SJs "IliSS^t cfl*fl 

^ ^ 4-t ^^r?r 451* 4fe #^-g- 7fl^sVjl4 4^^, i^HS^! tR4| 2:^4 

s^Jl Si-b ^ f'Sl 4471- cfl^- oliiil-4^- (soybean isoflavone) -§-2} »HiE^ (phytoestrogen)oltq-. 



ofliHS-^-c: 1946>d =-<h] 5) i jl £| Si cfl , '#S.4 ^ (clover disease) [m-Sr #S.4^ (re 

d'clover.Trifolium subterraneumvar. Dwalganup)oJl ^4^ l-^l" 0 ! 30% ol^v ^7>5|<H. . 

uj. ig.olef -ttSlol ©I <i1-i-<H] 4-n-€ A j§f °)l>iHS^14 -n-44 °li^4i J -^ 0 l^ (isoflavonoid)<y# 

<M-§-<HM ^<H\H °le1th 4^-1-* °l)^HS.^l 0 14 ^^455(4. • • 



o)lAE£^joj <£3};*) c|-ol = ^|ol (daidzein); ^lM^Eflo] (genistein), 2. S.2-ic^} fl (formononet 

in), H]5.4\i A (biochanin A) °]i€4-& (isoflanone)fl- 4^"#. fliSt (coumestrol) f-S] ^-«ll^4 
(coumestan)^- 4^1-. <atfll-4^- (enterolactone) -f-^. ^n«d (lignan)Tll ^ "fflEfl^-^l: (enterodiol) 

Si Sflfe (phenol)^l 4^-§-°l 214. °1* liSi^!^ cfl7fl 4#^^ (aglycone), 6 • -0-«>Wll*^a^H. ( 
6' -O-acetylglucoside), 6 1 -0- ^"S.'ri #^-Sa] h. (6 ■ -O-malonylglucoside) -f-S] ^Efls. ^7fls>^, 4°l^.^l ( ll4 
^lM^Eflo] o. 7 _Q_^=. SAl c (7-0-glucoside)s) ^efls. €-^44. 4?| 44^rS ^ 4 44#-& ^ 4^^4 
si B -#^SAl4^] (0 -glucosidase) £fe fl-tVoj s^afl 7^^-afliilol, -frel (free) oli€4-&Sl 4^3^ 
^Efls. *^slfe <y-si^ 2i4. 
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*H UNCI'S (demethylation)sl'S cfo]s.^o] o.s. ^sM, cHJ=*|}oj2} n^A?\ A?\^ <*fl«S 

3-. 




formononetin daidzein equol 




biochanin A genistein p-ethylphenol 



*flj££] ^^.-i- ^1^71 ol^. ufEj-q-^- ^ (cardiovascular disease) ^ 7] 

cfl*H*W <r a* ^ *°1 ^3*r^ oJ*H=. Pl^-olofl w]sfl ofl^BS.^! Y^Hl 

7 ] o]^].^ gt^^-^jzl- -y^^^ 5J£-S. ^.315]5iPl- (Y. Ishimiet al., Selective Effects of Genistein, 

a Soybean Isoflavone, on B-Lymphopoiesis and Bone Loss Caused by Estrogen Deficiency, Endocrinol., 14 
0(4): 1893-1900, 1999). °1 cf ^ ^] o] o] 14 ^q^Efloio] hl^ nfl-g-oi>q o>q^.-fr^^ 

o] ^_o]o]^^ of^ g-a]^ o|^- ^0.14, ofli# ^ ^^.ofl cfltb ofl^ss^nsl -JMJ-fl-* 

^lq^Eflo]^: # ^fl^-^r (bone resorption rate)^- # ^5. (bone formation rate)°fl5= <81Mir 

5 Ag/g -f-^TS^Hfe ^ ^ ^r£-7 r ^7>^l-5lcf (Fanti, M. C.et al.. The Phytoestrogen Genistein Reduces Bon 

e Loss in Short-Term Ovariectomized Rats.Osteoporos Int. 8:274-281, 1998). =7fl^ *\]£. «fl 

(calvarial cell culture)*!) ^ *fl5LS| ^^°1M" * 3^ *l-g-*l-*lfe *fl^3l<?] 

100-200 0g/kg-§- 3<a# -f-^*]-^ cfl^l §fr*Pr (femoral metaphyseal)^ tflS] (femoral diaphyseal)^ °£ 
^el X^eMI (alkaline phosphatase, *l* r " ALP" 5} *MJ«-), DNA S *S.7> ^7>sr>^Jl, 50 wc/kg^g- ¥ 

ALP*}- DNA^l #7 r S>ji £3}- 7} 3^14 °}<a 5.5 mg/kg# ^m^tfloinf ^-^ ^ 

^Sf^ ALP, DNA ^ ^ *.£7} S.-^ ^7>*V5S^. ^, ^IM^floi^- vqo]} cflsfl -f-aj- 4* (anabolic effect)* M*^ 
MM, ^-§-^r 0J.04.03. oi6fl ^7fs)jl 9 ^r^^^l ^8^8* ^^lAl^cf^ <y- ^ oj^cf (Gao, Y. H.e 

t al., Zinc Enhancement of Genistein' s Anabolic Effect on Bone Components in Elderly Female Rats, Gen. P 
harmac.31(2): 199-202, 1998). 

Ml (in vitro) ^^MH^ *HM^fl?! (10 " 5 ~10" 8 M)* ^^^-r- ^-A (metaphyseal tissue)^] ALP, DN 
A 5J ^» ^7}A]^ji ofcg (10 -5 ^ 7 }ig % o. ^ j-jq.- c ^ *7>^acf. cf^l^^^^ ^i^ 
•i-^Jo] ^-^-a!^^- 5 4i^* ^l* r fe ^ 7j-^ofl <^^# nl^l^l ?^o_^Ai£ ofl^e^^i j[.izf (estrogenic effect) 
^ u|-E)-\fl5icf (Ishimi, Y.et al., Selective Effects of Genistein, a Soybean Isoflavone, on B-Lymphopoiesis 
and Bone Loss Caused by Estrogen Deficiency,Endocrinol., 140(4): 1893-1900, 1999). 



- 3 - 
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^tfl ol^j- #0^)5. (human osteoblastic cell)$r ^Zl ^Slt (bone marrow osteoprogenitor stromal: 

HBMS) M]3.2) 1*} *V£ (primary cell culture)^ IL-1(3 ♦ ^7}*r£ ^3 (dose-dependent) 2. 

2^*1-2-^ IL-8 mRNA^I °cf 0 l ^7}^x^, nfl t ^^^.^.^.B] ^.o]^_ (glucocorticoids), ^Hl^}-^ (dex 
amethasone) g -Si=LE)£ (cortisone)^ IL-13 °fl ^ °<M ^7>^fe 3* *Ml*r£-*-*l, PTH (parath 

yroid hormone) (10 " 7 , 10~ 8 M)* IL-8°fl <8** "1*1*1 »Sft^. (100 u M)5= IL-13 

2)tf{ IL-8°1 *7r*rfe Sl-i- ^^l*}^, IL-10 Sltb IL-8S1 <dS 3 3. (signal transduction pathwa 

jg.«n ^l^^cffe sj-g- ^ (Chaudhary, L, R.et al. f Regulation of Interleukin-8 Gene Expressio 

n by Interleukin-13 , Osteotropic Hormones and Protein Kinase Inhibitors in Normal Human Bone Marrow 
Stromal Cells., J. Bio. Chem., 271(28): 16591-16596, 1996). 



PDGF (platelet-derived growth factor )$r IGF- II (insulin-like growth factor- II )fe MG-63 Si^M] 
3L (osteoblast) 1*> «fl°<MH "1^-31 (mitogen). *h**rfc*l|. °1 ^ ^^^V 3 

PDGF1- a^fe *l^*°fl*lir IP3 (inositol trisphosphate)7> ^7}s\?X£-^ IGF- II ♦ 3L^>^ 
IP37 ^ ^7}s\x] ^, *IM^3I$I* PDGF^l ^ (phosphorylation) 55 31.2-3*13] *H!-£r ^*ll*r 

o_q. iGF-n^l^ ^S*^. "4eM *IM^3I$I°1 ^8 3b his. a] ?i i-MH ^-g^^fe <a ^ 



^lq^Eflo]^ 3S}-#^iofl oj^v § 7fl^ (bone resorption)^ tfl^ *J-?HH IC 5 o*3n mol/L3. ^3 3 8-2-^. 1 

0 n'NHH (in vivo) ^ (in vitro) °fl ^ ^-#^l5L°fl tfl* (osteoclastic activity)* ^^1 
*}<%t\. ^ 4*1 30 u M*1H « *fl^Ml cfltb S^r7> aa^ t 10 " 8 -lO" 10 MS] *V*q<^*\$= « 
^fl^^-H ^^1^4 (J -P. Williams, et al., Tyrosine Kinase Inhibitor Effects on Avian Osteoclastic acid Tr 
ansport. Am. J. Clin. Nutr., 68(suppl): 1369S-74S, 1998; H. Tobe.et al.. Daidzein Stimulation of Bone Re 
sorption in Pit Formation Assay. Bioscience Biotech, and Biochem., 61(2): 370-371, 1997). 

l : 
i 

ol = e1#^«. (Ipriflavone) ^ Q-Br °li€e*-£.-?rfe <r-MN ^-§-*W &.^4tt *2- 

oIS. #^2] ^-*) 7|^V .©H # -^-t: e^2] ^}if ^l^fe %SL3, 

A*. L T- ■ 

ol^^ o^E-S^o] u^ofl u]^]^ <§^^ <a«- ^wV^I ^|5£. ^^1^-^-^ (bone mineral density: 

^V^- <d°J- ^15 (human endometrial adenocarcinoma cell) <HH *1# ofl^SS.^°1|-Sl* ALP S^^* 
AlS-^lS.^ AV-g-sli sl^. o\}^€}€\^ (estradiol)^- 7\&&3. «H «lS«fl Jt^. ^°H^S» 5X10 ~ 2 ^, ^Wi^ 
<?]2r <H1# (equol) 10 " 3 «fl, cfolc^o} 7X 10 -3. ufl, A i. 5 x 10 _4 ufl, i h JEinVil fl 10" 5 «flol^. aelM- 

(uterus)«Hl ofl^BS.^ (estrogenic activity)-^ ^ofl gj^ty ^ s. (diethylstilbestrol)l: 

^ nfl, ^.Dfl^ES. 3.5xl0 -4 «fl. ^Wifl 9 J 10 -5 «B, nfolH-^ll°l 7.5xl0 -6 ufl. «1 J£-^l-\d A 4.6X 10 " 6 «fl, i = 
S-inv1lf1 2.6xl0 -6 ufl JgSS. ^>^) ^-SAcf. Jl^t (estrogenic effect)* H-Hl-vflfe -^-8: f"l|iSt4 

5.22.^1.11^0] ^ jo z^-z| -y^aj- (alfalfa) 5 g, 9,412 go]si ^ B.*\]°\S] z|zf -f-?- 48 g, 145 : 

g°l^^. 

o.^-^. -^]* ofl ^e^^) o- fo)|AE S j)j ^.a^ (anti-estrogenic effect)^- M-E]-i^7lS. i\S.S. ^V^^r 

01 ^-g-'sfl (estrogen receptor)2] ^£7} S^^IM- ^oflfe # ^£ aI^. Vii7> ^flTl 
3^ #^S. (bone mineral density: BMD)7 r ^^0], ^q^-y^- v+i ^71 ^ (OVX)^fl -f-^?b ^^f, • 
M)S. (bone marrow cell)^ ^# #^M?]JL z}?2] ^-Tflfe *7M^1^I ^-^^^1^ BMD* #7>Al^cf. o] 

(trabecular bone)2l «fl-?- (microcomputed tomography)^ 2:^] (histological analysis) 0 )]^ 
£■ ^• < y^" "r SlS&ty. °l21?b •^lM^Efl'ilSl ^h-g- 7]^i-8- ?m^l T^sfl^fl (tyrosine kinase inhibitor)^^ 0 W 
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^ M)5L9) ^±<£ ^^<H] 7|o]^V^ *r£. 5U<}. Yi4i ^ SHl^l ^q^Eflojl- l mg/kg £fe 5 mg/k 

^^^^-5. (dose-dependent) ^Sj-7} 3-°-^ M^tft*. ^, *flM^3]<i]* 25 vg 

/g 5 /ig/g -^Sr^ ^oflrr <3^-§- "1*1*1 BMD» ci f7MS^, 1 Aig/g 

^'^r^ *r^*r BMD S.^<H) "1*1*1 



3^1^71 <^ofl7fl ^m>iEflol-i- Dfl^ 90 mg^ 67fl^^> nflofl^ BMD^ ^7>7> Sr?]*!^. *7>^- (so 

y flour) (4°1H^1?1 3.®) 6^ ^S.^- ^2: (hot flush)* 40%1-r ^r^l^^l 6] ^ofl \ 

tifl^^oi}-^ ^l^rSJ^, H?}^ (wheat flour <*A*lll-^-# (enterolactone)* ^f-^fH 25 

^! ^-MH *r-§- (agonist)^ *i-g-) fe£ (5 mg/kgHHfe ^3L^f (adverse effect)7|- ci JiJIIS. Si 

q- (Anderson, J. J. B.et al., Biphasic Effects of Genistein on Bone Tissue in the Ovariectomized, Lactating 
Rat Model.P.S.E.B.M., 217, 345-350, 1998). 



AA 50 mg^ ol^^el-^^ ^-f, ^lH^^l^^f cf^l^l?!^ ^31 ^ 130-640 ng/m£, HA?} 

^ ^ 7~8*l7V<y <gz]z\ ^c}. SE«- afl^l (glycosides)^ °l-§- (bioavailability)^ ; 

s^icf ^o>^, 4^0.3. tifl ^5]^ 24%, ^ol^^]o] 66%f 28%olcf. ^iq^^o], 

^ ^^71^ 1.5-3 *1*]:°M, tifl^s]^ «}^7l^ 7, 4, 9 *l#<il ^J^-S- Ji:H5q$}4 (2n 

d International Symposium on the Role of Soy in Preventing and Treating Chronic Disease, Brussels, Belg 
ium, 1996). 

» 

S ^ A}$-i\7) ^S^fe 4^=0) 3^-§-§- Q&ig ^^.7> SI^, ol4lS^-ar ^S. ^#51<>1 ^>-§-=l31 Slcf. 



^^fl °1 it- ^S. #4 (Leguminosae family) ^-B-s]^ Slfe <^^^ 5^°-^. 

ufl^^ <y=^- §-^s>55( ^-^ "J-^ §-^7], ECD (electrochemical detector) £-#7l 2:^- 

^-^-71 ^#711- ol-g-^r HPLC (high pressure liquid chromatography), £fe 7l*fl HS.D>S.nsfl3)M- R 
IA (radio immunoassay) &q ^ -f-°l ^V-g-^Si 1 ^. 



318-1107 mg/kg, cfo)^^]<y 379-1242 mg/kg i^£l<H 91°-^, ZL &<$*\5. cfl-^ b^-?! ^^21 <>]if5} 

■& "^ol *fl<a ^sfl ^-7>^- (soyflour) 0 !) cflsW 2317 mg/kg i^-s]<H (J. S. Choi, T-W Kwon, and 

J-S Kim: Isoflavone Contents in some Varieties of Soybean, Foods and Biotechology,5(2): 167-169, 1996). 

7}^ -^-i- iilS.^! -^£.7|- S-o}., ^-uflA}- ^-n-°l]^ °-} 309 mg/kg (°lsf ^-1 

* <il^- 0 l Sife ?dS^= 7l^<y), ^)M>iEfl<y 367 mg/kg, -^oim cfol = ^|?l 584 mg/kg. ^lM^Efl<y 568 mg/kg, 
<g=.«.oflfe 4o|c^o] 566 mg/kg, ^H^Eflo] 625 mg/kg ^ ^-^lfe cfolc^o] 817 mg / kgi ^q^tflo) 702 ug/ 
kgol i^-s]o1 SU5i^. (^2:^)^1^- cfolc^flol 194 mg/kg, ^M^Eflo] 230 mg/kg i^-slH 

fed], cfl^7> ^ol-sl-'a o] it 31 ^-£7]- ^7> tlcfJl <a-^^ SX^ (alkali. ^^1^: cfl-?- 7>^ ^2] ol^s.^ 
-g- ^-^.Kor. J. Food Sci. Technol.30(4): 745-750. 1998). 
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(Sophorae Flos)£ < tfl^^ <H] 33}-<4-t- (Sophora japonica L.)3] ^-g-5.^<>lcf. ^ 

#1, SIM, ^^#1. ^ D J- 0 VM2} aslM- £t f-sl #Mf"Hl ^s] 3. sicf. 

St!- *1*rTr IS 'H^el-S-^om ttn 1 #M *V*sH (.g^S)-, 393-5. 1995). -g-2:#-SHH 

fe- miS]7} 145.^1 3J*r ofs. ^1 £f, 33). ^ ff£ ^]S?!rCfji s\o] sa4. 

o|if Sj-fe 7|£*! Ilf^l 

^-7] ^^>7] fl*M t £ ^^^a-]^ ^cfM (osteoporosis) <W 3? *l^.ofl Sl^* (Sophorae 
Flos) ^##-1: ^l^^. 

^■7] ^l^^Eflo] (genistein)^- ^^S^Ml^ (formononetin) <^1^^5.^1 (phytoestroge 
n)-§r 5.«-*fjl Xi^ 

*<H1^- S.S.S.JtVflfl -f-S) 4] -g- o||is £ |ol go] 3L^-£)<H ^^f. S^-, ^##2) ^^-g:-. 

Ji|^- Sati cfl«M 13.64 ±0.40 %S ofl-f £j1 cfl^<Hl a)«fl 3]^-S) gj-o) T^^sJ-HS., jqs)- ^#-§-gr cfl^- ^# 

^ iWHfe ^ ^7) ^##2) ^lS^-fr ^*«ef_. 

^. ^-^e] xi]2:U-^<Hl S|S>^ Ji]^- 4)-§- <H| iSS^ ^■^••i-i: -n-el ^-^-l- (free compound)^ ^ Efl ^ 

^4 ^Efls. ^£ 9l°.iq, 7V^^-«fl-Hl slsfl ^sfl 4]S- iiSS4 sl-IH-i- -B-&I *§EflS 

as. ^•^'Hl^-fe- ji]s|- io~ioo% tai ^-§- OJ j°il 5-40 r^H ^"71 3)2}- 

^. 7l a} gc^ <g 7 | fe 0.1-2 N°J 5Jo] uV^zjs^, a>o. ^a_v £^ %>tloljL «§7lfe ^AVal-ufe^ £fe ^Sr^#?l 
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£ ^ofl-Hfc 31$!- ^7) s>\# 4>#-§-fr -8-3: ^-S-°.5- ^-H-sV^ #cf^g-# SEfe °fl»g-Xl-8- ef^ 2 ! a^** xi^g- 

^71 ^#-§-8: *W ^T 1 SEfe Hl^^S. f-<^7> 7V^*H *1 3 X]X]S] Al~g-S] ^ Si 

s gig 3 sjg- ^ *J*fl <g<tf ^ Aiofl tj^. * Hi^a] 7>*1 Afl«go.s =r Sl^Hl. *(|*|3Mi 

3-f<Hl*r if A]-g-5>^ ^^1^)1, ^^], ^-gr^l, -g-SflX], Tflg*^*!} S)4|Xl 31 ^Xl* >M"8-*H 2: 

Xl€^-. 3^ $1* 3-*$ XlXHfe 3*0. €:Xl. -iM], *m XI. ^Xl jl^ XlXl^r s|a*- ^ 

t& ^Xl °1*H °}3.vil# ^E)eflo|s t^el &%4^S. ^ 3^ OJ !^ X|X13.tt ^ 

*)|, ufl-g-«ajxl. *Xl. aI^i f-o) «B«3-£)fecfl a]-§-s]^ s}*!Xl°] #, 4^ °1*H1 ^ ^-*gx], 

oil* #*xl. # D lXl. <8-<£xl, ji*xl *r 5ft4. *<H* fl« XlXHlfe 15€ ^-8-°Jl. «l^-§- 

XI, -fr XI. ^-^^SXlXl. 2l-Xl7> i^^cf. al^-§-X);«^-g-XlS.^ S£l?!t2lt, #2W1« * 

^ (witepsol), n|aat, H€ (tween) 61. eH^*], *)e}-<=J =.o) A>-g-^ ^ ^cf. a* 

<^1# 1-^ 7fll ^^S] l, 2, 3 31 4«flS.. 21 1/2, 1/3 31 1/4 ufl* f-fr^: Sl^f. 7flt -f-^^= 
^. u >^-ais)-7lS.fe -B-iL ef*©l 13H f-^s]^ *-* lfl ^t. 1/2. 1/3 31-& 1/4 afl «Hl 

3]2|- ^##2) -a-Sl-g-^-gr 1 ~ 600 mg/kg^jl. ul-^-^sf 715.^ 10 -100 mg/kgol^, 1-6 3) -f-<^€ =r SZ 1 ^. 

0 % (LD 50 )* 15.0 g/kg O-S. »4E^idtc)-. 



A), 7>Dl^iAl (JP5^«^), (atfE)U), (tt7E)(2), (»?E)(3). (ttTEflfcXD, («l 

*)(2). r&mmnnm), efl* (igc»A). 3-3 (*w)(2), ^-s-^> 

(1), (tt3H»). ^^1*^- (DftJfli»K»)(2), <^^€ (»«*.). (3EJtb«c). (??JSA). 0 1^^: ( 



< ^Ajoil 1> J)^ ^##21 XI 2: 1 
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^-7fl^-*H ^-2002-0044745 

3)3} 42:-§- (^44) £4 50 g-i- 70% °ll4-§- =r-§-°-!i 500 me°1] *J-g:<HH 2<U *4 jZgAl&ch 2H * -8-^* 
7] 3. 0^44 jf: #<y. ^40} nfl^-fr-fr *)]7l4 3=) 5.3 42:4^ <^ •§-■§• *ll7l4£4. °1 ^IHI Sl«fl 4S °fl^ 
Si^ 44*°1 -fre] 4^1-2) * 44 344 ^Efl 4*1^. *)4 6.82 ±0.20 g (*)4 42: 

*°fl cfl4 =^-§- : 13.64 ±0.40 %)%: £524. 

• ■ 

< 44°!l 2> ^##21 xla 2 

42:-& (^4*1) 0.1 g-fr 1 N HC1 =r-§-°^ 1 raH Mr 3. 100 t«1M 2*14 ■§-<?}• 4-§-<M^4. 244 ^-4 7> 
*r£Sfl-M?} 3 §1 £2:4^ a(|4*H 44 ^#-§-g- afl2:4534. 

< Hijack 1> cflJf ^##21 all 2; 1 

cfl^f- (44 §-^4. *3 44£-°<M?)* 4-§-4 ^-1: *|*l*Ulfc 4?1 -gAH 14 ^.44 ^©fl 2)*ti tfl-f- ^#-§-4 

< 2> cfl-f- 4 #-§-2) *1]2: 2 

cfl^ (44 4^4, 4^ 4M-s.44)« 444 34 ^]2]*}3i^ 4?i ^ahi 24 444 u-«a«ii 2^«n cfl^- ^##-g- 

< 3 > 3)^. ^##2i «4 

47)4 4*11. 4?1 i vfl^] 2°)14 £4 ai jj. * u]ja^ i ^x] 2°fl4 <34 cfl^p- 44-§-°ti i 

4£ °iIiBS^!t 4^444. 

< 3-l> 44 a)S.2] afli 

47) 4aH) icHl/r] <g4 3)4 4#-§- 30 mg, Hlsofl 1°114 cfl-f- 4## 300 mg4 4*t ^144 600 /<«<H] ^4 4 
o] jf. 4 tco)]a^ 14,000 rpmAS. 2044 44) £2] 4SS4. #)«!) 0.45 jum^l ^4?14 4^3. 4^ *1 

S.« X) 2:51-5514. 

£.4 4a)o|) 2<H14 <£4 3)4 ^#44 42:4*11 *fi4 60 mg, a]J2<^] 2<^1>H £4 tfl-r- ^r#4 300 mg* 44 100% H 
PLC a] 4-g- nflH-l: 600 /^ofl 7>4j1 i-S-4 4# (sonication)* 1^14 -§-oV ^^V ^ 1 m£» ^SH 4*C; 14, 

000 rpm<Hl4 ^^^e14al. ^ 500 #)sH 0.45 /m2] ^a>7|-§- JgE]S ^44<^ 4 

2:4534. 

< 3-2> Al^s] ^-^ 



- 8 - 



^7fl^*1 ^-2002-0044745 

-^•7]o)]-*-i cfl§l-<^ HPLC (High Performance Liquid Chromatography; Thermo Separation Produc 

ts, Fremont, CA, °]^, 3.^ spectra system P1000)» ^^lsH. *)* ^#-§-<H) 5.*^ m °\]^S.3-*i\2) ^fl- 
^ ^-fi-^-i- -g-*!*3l*. 0)^0.3.^. 5 mM NaH 2 P0 4 (pH 4.6) : °fi*-§- = 4 : 62} ^ -§-°->j-g- A|~§-sl-:n, o. 
SLfe Luna 5 /an C18 (250 x 4.6 mm)-§- A>-g-e>^o.^ -fr^g- 1 ml/&°-3- *5S*. vfl^f S.S #^^r, #7] ©l^ofl 
Ai i3£iiv1|^sl a}^V (retention time) ^ 5ie] (tailing)^ *€■ #^»2l. H-r-f- A RH ^ IS 

<^iff- 3*)^ *| jz^s><^ <a-S.ofl-o1]S.'a (aloe-emodin)-i: ^d^}^. 31* 5f <S5.°fl- 

°\}2.i£, ^lM^Eflo], cfo] c.^o) (o|^v s.^ Sigma^V, St. Louis, MO. D l^-)-i- Al~g.sl-oj.on}, £2£ t i.^o. ^ 
*rt-°l ^HH 3*fl*rJl. NMR, MASSS. *°]* ^4 ^HMtSU^. cHH.*ll9j (0.051-213.71 pg/wi), 

itfl-?] (0.056-194.20 jig/nrf). ^ i = £iiM)€ (0.025-5.00 jig/m*)* °fl*^-& *r-§-*°l zj-zj- a} SJ^ 
*3I vflJf. JES ^S^l-^lS-'Ji (4 «t/me)* If -g^ $7>*M ^2:s r ^cf. o| 20 

HPLC-H] ^ 0 J*<H zj-zl-s] 31"}£^?t 260 nn^HS) ^iS*) ^#S r 5Jc^. ^S.<H1^ c}ol = *H 

o], ^lw)>iEfloi, 5 .as. In Ml US] 31)3 ZfZf vfl.!f If -i-^S] B)a £°H) cfl^b «]•§• (peak height ratio)S. Til 

aV^H a§ ^r-id-i- 2f^s r ^^-^, °)t°ll rfltt z^^ai hi ^.^tJI^^. Sigmaplot (Jandel Scien 

tific, Chicago. IL, U.S.A.)^-S ^f;}^. 

ZL ^JJr, £ t^Sl *13)- ^##<H1 5*€ *1# ^JES^Sl s i. 7 j S 10 fl ul-^vflSicl-. HlS^fe HlJaolHH <2 
* cflJf >M~8-*$3l*. 



lit 1.1 



-611- ofliES.^Sl 











C^olc^o) 


1*3 *WS*H1 1) 


I" 


1 14.52± 1.75 


3W(aJaH 2) 






|1022.15± 201.08 




|*5l*W^HU) 


| 9.271 2.59 


22.4912.81 


3«^H 2) 


|248.44± 52.16 




| 408.581 92.05 


a=aictii€ 


|-frel *t«-(^Hl l) ■ 


1 0.5010.07 


| 0.06061 0.0341 


^W^H 2) 


| ND 




| 0.16131 0.132 


£fl : mg/kg » ND : 


(not detected) 







^ l^ofl ^##^1^ ^lM^^i]?!^- i^S^Mm ofl^HS.^l°l 4^ ^-fr^^ Si^-S- 

< ^^c^l i> 2:5^13L 

-g- ^ofl si* slfl- (osteoblast)^ #^1^ n^l^ cgsj:^. <y-o>^.7l ^s}<^ s>712t . 

43*1*551 cf. 

|< i-i> ab^is) ^ 45 ufloj ; 

5 • • * 

j'^Sl ^ «.o] £ f^|£sl -frA>^. Aj^^. q-El-vfl^ Saos-2 -H15.S* A-ll-cflSl-Jil si^cflai- «a- ^isl *^- 45 _! 
i> , -&^0-S.¥el ^^°lM>-§-*5a*. . '. 

f "* ' , 
I 

< ..... 

jSaos-2 ilc 10% FBS, 5flM-^?l 100 ^S/irf, ik^S.*«l-tl 100 //g/ine* 5**^- RPMI 1640uH^l (Gibco 
|BRL. n l^")# ^r-8-*^ 2:^, 37*CS. 5% CO 2 ^^^l (incubator)4*i «B^=*5i*. u B^lfe 1S°J°11 2-33) JE«- 
|"*SaJl l^^ofl IS) ^cflafl^Sl-Sa*. 4S.S^ sfl'* #*^3<H1 (monolayer)^- ^*fe 

SU71 nfl^-o)]. ^lcflull'y= A]ofl^ 0.25% H^Aj (trypsin). -§-°-^# *}-8-*o1 *"a#* ^flSi*. 



^H-S-*) ^-2002-0044745 



< l-2> ^£°fl >*fl2E. f 1 ^ : MTT 

<#7] 96-*S eo)] 20.000 >H]3£^/*83. ^f^sfi ^7] 1 ^ <a*M 2°1H ^#§-§- 

32^*fl sfl'S- 5-5 x 10" 7 mg/mesl ^£7} 5)5143. z}- 67flSl «a°fl ^7>§]-^cf. s|4 ^#-§-£ al^«>lJ2.3. 

DMSO (dimethylsu!foxide)°B -8-^1^ ^-^sVS^- 0 ! , «fl «a= DMSOSl i)^ ^Sife- 1%7> sjSL^ *V^cf. £ 

jQ NaF ^ 170 (E2)^ -$7] ^)o|t f-«f) ^##fi] ^£.2.3. S. = .5Li^l<!i ^ *B 

u)^Efl°], ZL?)JL ol J2.7-V\i A 4 l,25(OH) 2 D 3 -i- ^ *£^S. *l°fl 7>*H *r-8-*V$4. 

•#7|<HH €r u l€ 37TC Bfl^^l 3<&1} mB^^jI, <H7l<>B MTT (3- [4,5-dimethylthiazol-2-yl] -2,5-dip 
henyltetrazolium bromide; Triazolyl Blue)* 0.05 mg/mZ ^£3. 7>§H ^ 2:?1<>IH 4*m d. »B°<f*r£cK 
-g jeo^J (formazan) ^-i- DMSOS. <Iel*r #-^1 (ELISA reader)^. 550 nnHHs) ^SLl- 

! >H15L (%)•& *r7l^«l-^ 14 0)2^ €^ tfl* ^#-§- $7> •. 

§-#5.3] u)s.^i ^I^VSa^. =|s* **** ^--fr *5=s. 6?B €^ it* < 5*1-34^. '\ 

-r«M 1 



n si* f^l- (%)-§- SV7]H 2°B M-E^Misicf. 

i - « 



[if. 2 1 



MTT 21* Saos-2 413.31 £4 



Saos-2 43L f^fr (%) 


























-SM4 15] 


^(mg/m£) 


NaF 


E2 








wli^>\d A 


l,25(OH) 2 






















D 3 


5x 10 -7 


92.90 


98.10 


lx 10" 7 


113.52 


103.17 


104.54 


121.88 


107.44 


97.89 


93.58 


5X10" 6 


107.76 


103.11 


lx 10 -6 


112.62 


118.11 


100.85 


143.58 


114.59 


103.14 


96.01 


5X10" 5 


100.18 


118.11 


lx 10" 5 


92.02 


93.79 


104.04 


134.77 


88.37 


106.11 


101.55 


5X10 -4 


87.73 


98.76 


lx 10~ 4 


102.93 


96.48 1 


98.33 


121.37 


93.99 


75.75 


103.93 : 


5X 10* 3 


107.70 


106.83 


lx 10" 3 


103.56 


100.07 


82.14 


122.95 


87.12 


105.16 


120.88 


5X10" 2 


90.74 


98.61 


















5X10" 1 


112.75 


119.26 


















5 • 


75.71 


66.19 



















^7)5. 2*H*\ -S- <r 91%°}. -& ^^<H1 9]* s\# Saos-2 *\)3.2l 2t^]I ft*} 4£i cflSl" 0 ! 

■g^-l-a- J}cf. £* f'efl Scr^f 1 Alalia AV-g-s]i 91^ NaF, E2«>fl «lsW ^^l: 0 ! cl & 



< l-3> ALP21 ^-^B 

: .^M\Z.^ ALP $^-1: M-^vflas., -g- ^^°fl S] * 3)2}- ^#-§-°l 2:§^]i<H]^ ALP %^*B al^lfe °$*<t-§r *}7]S\ j 

■ ■ 

* a 

{ 
5 
f 



, - 10 - 

J 
i 



^71)^ ^-2002-0044745 ■ 

iMTT -a^«H]^sf Saos-2 ^i^ofl -M^ #^1- ^^S. *\$i$3L 3<£l} «fl 

loj: ^ =-^.§^4. o] nfl, alJE^o.s.fe NaF, E2. S s 2.^1^, 4^^°d, ^o]^}°), vi\S.9}^. A, 1.25(OH) 2 D -■; 
' 3 f z|z}- A]-§-sV^cf. ALP7> p- u|I15l| <d5Li:a)| 0 ]S. (p-nitrophenylphosphate)-l- p-MSS5|t (p-nitr 
ophenoDal- .SLitfMH (phosphate)S. g-slM?)^ ^ oj-g-sH 405 nm<HH2l ^-^-£3) °l-§-SH ALP * 



Saos-2 ALP jRj ^4 

Saos-2 *\}3.2] ALP - (%) 











NaF 


E2 








A 


l,25(OH) 2 






















D3 


5X10** 7 


94.17 


74.09 


IX 10" 7 


94.81 


96.18 


95.73 


110.43 


101.94 


104.74 


192.15 


5X10 -6 


93.11 


60.41 


IX 10" 6 


94.56 


100.92 


264.12 


134.82 


99.87 


103.52 


93.92 


5X10~ 5 


74.66 


138.01 


lxi0" b 


93.02 


98.71 


111.38 


123.09 


103.00 


131.27 


99.51 


5X10 -4 


96.88 


176.70 


1X10" 4 


87.17 


90.85 


105.69 


124.71 


93.01 


101.94 


182.73 


5x 10" 3 


125.65 


189.83 


ix 10" 3 


87.05 


91.03 


90.59 


121.47 


98.00 


98.35 


167.46 ' 


5x 10" 2 


102.81 


108.60 


















5X10" 1 


95.84 


87.11 


















5: 


122.65 


33.37 
















■ * 

— * 



■#7]E. 3°i\*\ 1- *r 9X^°], i^^l Saos-2 M]2.<% tflS^H -fn*** ALP ^^9X^. - 

31$ ^efl ^a^lS. A}-g-s) jL 91 S± NaF. E2°fl ul*M ALP 3 -f=^^ WQr. SSI^I^, 



< *J^o)l 2> <di 3# cfltb -S^ 

• : 

i ,....« 
; ^>§7l ojjf. Epj I (type I) ^M-Tr SD (Sprague-'Dawley)Tfl tfl^S *H ; 

;<hi tin*** -snai-a**. 

;< 2-i> ^ ^ 

j*J^l *fl£.3.fe ^j^^^H Stflhfr ^ lOnr^l *fl^ 200-300 g #5 €3 (Sprague Dawley ra . 

j"t)-& 3711 €33 3##3 A*. 4 S°fl i4# ^1^^^^^, * °J * 

1^ p>4 ^« 5:^ ^4 31 ^f*H ^r^A^ M-^ ^ Sl^. . 

i • f 

!'< 2-2> Vidt H «f# M - ! 



"di ^#^^r sham? (^^)-& ^I2)s>jl cfli-S^ a|^^2) SL^r €^ ^5!^^ "3=^ "d^ ^)### 

(ketamine) (-B-t!: 0 ^^, cfl$-°]^-) 5 mg/100 ^^^^1 (xylazine) (tH" u]- 0 !^. cfl^^) 1 mg/100 g€ 

* »J:^°1 wtl ^Efl<H]Ai aef'Jl^ (^°J^)^: 1£H, cfl ^o]^-) -¥-^# ^^th ^"5 «H] A 1 
Al^s}-^4. ^f-^i (^Ad)^ f^Aj^S S>4-?-«HlAi 2 cm ^£3. 45 ^ 4^* ^7HS>jZ, i^-^ ^Ajjo.s. ^± 

* ii#Al^ ^Al-s. ^ 2f-^ ^#*>^cf. *J-a^] (^2|-5.aEll-4, -frM^I-^ ^^S)^V) 0.3 mM- 



^fls-sl ^-2002-0044745 



i-M l^r cfl^^ 10% Tween 80 -§-^-§-, E25^Sr 173 -"il^Hef-c} -§--§- 1 fig/ 

kg/day 5., «Ht -f-^^^- 9^ 500 mg/me 4 7 <h ^r BE.fe si|s}- ¥*r*M ■§•# -Utl-i: ^. • 

*l*r£<}. 3*r* 3*fl 5, 6»i -2-^-1- (lumbar), (tibia)* £-e)S r al 4% (formalin) -§- 
°A (10% sl^Wl M.^-S>^Ct. 

< 2-3> ^l-f-^«>ll 21 ^ M}^ ^ £21^12] ^S)- ^ 

• * ^^7)?! -g-oj- 3# **# 1-9^ H+i 3#-§- <^#-§- Sh 

iaj^-T)!^ ^ ^.g. 5 ofl i^E^iflSi^ 



[S 4 J 



^^(week) 


Control 


Sham 


E2 




10 


233.4716.38 


233.291 5.71, 


244.9718.06 


239.6318.32 


11 


256.741 6.10 


242.991 5.35 


262.4116.91 


256.6517.13 


12 


285. 14± 6.03*' 


251.691 5.52* 


272.3317.13 


281.9318.50* 


13 


310.79± 5.94** 


260.171 5.64** 


281.0016.30 


308.7619.36** 


14 


326.451 7.09** 


270.051 6.76 **** 


293.0517.74** 


324.621 10.38 ** 


15 


336.18±7.97" 


275.6615.70 **** 


302.6418.78** 


330.181 12.19 ** 


16 


345.3817.95" 


278.341 6.46**** 


299.8217.76** 


339.761 12.60 ** 


17 


343.131 8.12'* 


282.681 7.31**** 


306.2718.47** 


342.911 11.95 ** 


18 


357.2618.58** 


285.881 6.72 **** 


308.9718.56*** 


346.711 11.77 ** 


19 


364.7718.59** 


292.071 6.83**** 


319.1419.06** 


348.821 11.34 ** 


20 


371.2118.45** 


300.321 6.95**** 


327.9618.22** 


356.271 11.87 ** 



^-51] 5, cf^ tiling (boneferroni multiple comparison method) u l 

, - > 

io^r^4 *; p< 0.05, **; p< o.oi, 



tfl^4 wl je^><^ #; P < 0.05, ##; p< 0.01 



I Da" 5] 





(mg) 


(g) 


-a* (g) 


3§(g) 




8316 


9.7810.30 


1.7710.05 


0.5610.02 


Sham"? 


499135** 


9.2710.27 


1.9010.07 


0.5510.02 


E2 


2591 14** 


9.7810.27 


2.0310.06 


0.5510,01 




8812 


9.1610.31 


1.9010.06 


0.5810.02 



1 ••<■ 



♦ . ■ • . -* 

r^iii ^ wiin^^s . ' ■ 

:cfl^4 «]j51SM *; p < 0.05, **; p< 0.01, s 



^7fls.*l -&2002-0044745 



<#7}S. 4°)1 l|e>v« w>st ^-ol, Sham?4 E27> ^^o\]a^ ef^-Jf 7 1?> -§-<?} cflS^ofl *ll^2l f^V 

7H 4€- sflf'Sl #7H1 4^ «8*-a- D l*l*l &-S-I- 44h«4. 

SLthS. 4°ti 44hS w >sf a-oi, z^a] *3^-§-l-°lH *>^-g- ^]si^ 5L€- 3t3#ai ^-Tflfe tc)-=- 7}o|f q.eW|*l $ 

. &o_4. 7.1-^-Sl ^-Tfl^ Sham-? 4 E2 f^^H^r cfl2:-?<H] 44 6«H £ 3 «H ^^ft o.Lf jqsj. ^# 

!«■ *-<H«<*Mfc 012^4 -8-4434. - ': 

». . - ' ■ — . 

}< 2-4> »ge]S*l*H SrS * H 

.... - • 

cflSl^ 2:2)* 10% 5Ls^^ -g-onofl %;If^ tfl<HH ^145*4. ti^S] £t% v j 

'"zj-s. ^ig-ti- 4 70-100% <£.2-§-4 oHS-ofl °] s^^l 43! -i- 421^0.3. *>ui 44^ inH*-^-; 

44£4. 44€ 5.nfl€ o)-ol35.1- O.S 5 tm3- *114-^-'M i ci& °\}SL1± (hematoxyline & eosin, H 

& E) <S^# 4M«}3L. #4 « nl 30. s. QQ*}^. 

ZL £4. 4 5-2] t2aj TVofl ^e)«l2j?l 4°l^r ^-#51^1 ^^iLS-S. Al^ efg-S] ^c^5L 0]$ Jtg^| ^ ^.4 o. 

< 2-5> qjEfl?H^«l-a| -g-^ 

4 *2l _fi.^« ^ 4714 •fr^ 4*11 ^EflT^l^^-al o. *jAl*>^Cl-. 

^3 <^Aj- ^.ai 7 i (Quantitative image analysis system. Wild Leitz Co.)2l ^4^4 44 (digitizer)S. 4 

2) £3ttd,g. nj-e). nsl ^^El S|-^oll <34"fr 2ji ^ ^Tfl-g 0 l-§"44 °1 "3421 ^-§- 0.3. ^]AJ. 

s>JL ol^J o.S (trabecula)2l ^?S>^cl-. z| ^^9] 5^^^^ ^^o) ai^o] ^ 7l-S.^Sl zJ 

°l7l- zjola) 2 /3^i zjols. 7l^ ^■aj 2 x loV°J aW 2 *^ ^-?-<Hl di^SSl ^5 "S^* 

:^^ei* °i-§-sv°i ^^31. *Mi-z}-*g «-o] §^si 7ii^# ^5 'a^^i 7fl^» A A^ § iE-e- . 

« « 



; [it 6] ,y " ' 











35.60± 1.30 


100.001 3.65 


61.6412.70 


100.0014.38 


Sham-S* 


101.2918.79" 


284.52124.69 " 


88.1114.02** 


142.9416.52** 


E2 


52.44±2.92* 


147.301 8.20 * 


76.6412.69* 


124.3314.36* 




58.09±2.76** 


163.1717.75 " 


78.311 1.33** 


127.0412.16" 



-g-^l^H ^ tilJE^ O.S. til IE, 



«1 JE^><^ *; p< 0.05, **; p< 0.01, 

. t 

•^71 a 6<H1>H -S- ^ ^#^V ^2:5-^ a o Ve}] ( Sham ^)<h) «1 «fl ±^92] #Ao] 50% A±$°X 

SL, o}^ gcf^-^ol -fi-^SlSi^ ufEl-^Cf. \+i °]?V £2J£ E2M- 4^ ^##21 -f-ols. o)^ f, 7 l-£l 

5i ^ tHl , ^^01 Sham-2-ol] a]sfH^ ^5tl:*-M- (P< 0.01) cflS^<Hl ul*»H£r -^21^^^) ^71-si.cjcl- (p< 0.05). 4 
SI- ^##21 Jf-o}^. cfl^^ofl H)5t) 2f 63% ^£ 4i^^2) #7>a]^ o.^, s-tr) ^^|] ^cf^-^21 «4| *U- 5) ^lS^l 
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(57) 'i!^ 

.^i}** (osteoporosis) ^1S.<H) JL^* *lSr (Sophorae Flos) 

2. 

1 %<^1 &<>H, -tf^l a)^- ^#-§-£ (genistein) SE-b 2. = li (formononetin)-i- 3J-i- 

£2: -§--§- 10-100% t2f *r-§-^°ll ^Jl 5-40 1C<HH 1 ^ ^#"§-1- A^}^ 

2|Sr £2:-§-§: 0.1-2 N ^ £fe ^71 -%■<* 7}^r&f$f>}^ 4 1 ^##-§: ^Srxr #>g. 

^n 2 -*^ 5. 

' ^T 1 ^ 6. 

*11 1 *J-^ *lSr -frS ^SHr acf^f 1 *l3.*fl Slrr ^ll a oMl-g- «r*r*J 

.*ti 1*3 3)3}- ^#1-* -frS. «"8-*r£- 7d 7 <}- 
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